Introduction
Energy has signifi cantly facilitated development of modern civilization. Energy security of many countries and regions relies on effi cient functioning of energy system. Energy sector products greatly infl uence operations of all economy branches. The quality of fuel and energy produced in this branch along with their price and level and scope of services provided by energy enterprises are of particular importance for effi cient management of entities conducting business activities.
Currently, economies of all highly developed countries are dependent from constant electricity supplies which is generated on the basis of traditional energy materials. In Poland, the share of energy carriers on the basis of which electricity is produced substantially differs from this structure in other countries. Nearly 90% of country electricity is generated with coal and lignite. Since the resources of energy raw supplies are limited and due to harmful emissions created in the process of burning, it is advisable to work towards reducing the use of traditional energy carriers. Decrease of the amount of coal burnt in electricity production will result in increasing the use of other sources, such as Vol.19, No. 1 Environmental management with the use of LCA in the Polish energy system renewable energy sources, nuclear energy or natural gas, which emits far less pollution in burning than coal. However, the process of reducing the use of coal in the generation of electricity in Poland will be prolonged due to having our own this resource. Therefore, taking into account national coal resources and their signifi cant share of the electricity generation environmental management should be carried out in such a way as to reduce the impact on the environment. Method that enables you to effectively evaluate and compare the impact of electricity generation on the environment is Life Cycle Assessment (LCA). The aim of the study was to determine the impact on the environment occurring during the production of electricity in Dolna Odra (hard coal) and Turów Power Plant (lignite). The analysis also allowed LCA to compare the results. In this article the following research hypothesis was formulated: Environmental impacts of energy production depends mainly on the fuel used in its manufacture. However the scale of energy production has no environmental impact of, assuming that it is analyzed in power plants of at least medium size.
The paper has been made to evaluate and compare the impact of electricity production in two large Polish coal-fi red power plants. During the analysis the data from:   Dolna Odra Power Plant which is a hard coal-fi red,   Turów Power Plant, in which electricity is produced by burning lignite.
General presentation of Life Cycle Assessment
LCA is a technique to evaluate environmental impacts, which creates possibilities for their identifi cation, prioritization, and also allows consumers to make ecologically determined choices with a optimal impact on the environment Life Cycle Assessment is a recognized research method, which allows the identifi cation of environmental risks. LCA is based on the identifi cation and determination of the amount consumed raw material, energy and waste products and pollutant emissions, and then assessing the impact of these elements on the environment (fi gure 1).
The Life Cycle Assessment can be greatly simplifi ed with the use of a dedicated computer software, such as SimaPro, designed by PRe Consultans B. V. designed at the Institute of Energy and Environmental Research in Heidelberg (Zarębska 2013, pp. 106-110 LCA method allows you to specify the least aggravating environmental technology at the design stage power plant. Information on the amount of emissions generated may prove crucial to the profi tability of the investment due to rising CO 2 emissions charges. The presentation of the result of environmental interference of electricity, as well as other products subject to the assessment, takes place in the form of Pt units (point of eco indicator), where 1 point of eco indicator (Pt) is a value, which represents one thousandth of annual environment load of one citizen in Europe (Dzikuć, Piwowar 2013, pp. 382-392).
The results of the LCA
During the study Dolna Odra Power Plant and Turów Power Plant were used as an example. The data that were used to study come from 2012 and include the elements included in the system used in the production of electricity. The Turów Power Plant is a thermal power plant, a condensation block of intercooled reheat of steam and closed cooling water system. The share of power installed in the Turów Power Plant in the Polish energy system is about 7%. The main fuel in the Turów Power Plant is lignite (Dzikuć, Dzikuć 2013, pp. 846-852). In 2012 in Turów Power Plant 11 422 485 MWh of energy were produced and the generation of electricity consumed 9 886 368 Mg of lignite. Dolna Odra Power Plant is a system power station which was built in the seventies of the twentieth century. The plant has eight blocks with a total capacity of 1 772 MW of electricity. It is a conventional block power plant with an open cooling system. The production of Dolna Odra Power Plant is intended for National Power System and for heat supply for the city of Gryfi no. The core business of Dolna Odra Power Plant is the production and distribution of electricity and heat from hard coal ( Analysis of the results of LCA in respect of the three categories of damage indicates that the greatest negative impact on the environment is characterized Vol.19, No. 1
Environmental management with the use of LCA in the Polish energy system by the category of "raw materials". This infl uence can be seen in both the Turów Power Plant (lignite-fi red) and Dolna Odra Power Plant (hard coal-fi red). It should be noted, however, that the greater the impact on the environment is characterized by the generation of electricity from hard coal (fi gure 2 and table  1 ). This result is due to the smaller resources of hard coal in relation to lignite. Other factors negatively affecting the environment in relation to the three categories of damage categories are "human health" and "ecosystem quality". Also in the case of these categories of damage greater negative impact on the environment is the generation of electricity in Dolna Odra.
The research results should be compared with the results achieved by the Power Plant and Power Plant Dolna Odra Turów in 2010 (table 2) . Conducted a series of investments in power plants resulted in a signifi cant reduction of the negative impact on the environment. It should be noted that a much greater range of reduced environmental impact Turów Power Plant, which carried out a number of investment processes. The most important action that contributed to reducing the environmental impact of electricity generation in Turów Power Plant include:   shutdown of power unit No. 8 in 2010,   to increase the share of biomass, which is co-combustion of lignite during electricity production, co-fi ring of biomass contributes to reduce the consumption of lignite,   commissioning of purifi cation systems pollution emitted into the atmosphere,   starting in Turów Power Plant for biomass combustion for power units 1, 2, 3 and 4. The energy production with help of currently used energy resources in Poland adversely affects the environment. However, this impact may be limited by using materials and technologies that less charge the environment. Life cycle assessment can effectively support the development of clean energy production. In addition, the hypothesis posed in the article was confi rmed on the basis of data obtained from the Polish power plants that were analyzed by LCA. 
Conclusion
The studies conducted by the LCA show that the negative environmental impacts of electricity generation is dependent mainly on the fuel used in its manufacture. But the scale of energy production has no signifi cant environmental effect, assuming it is analyzed in power plants of at least medium size.
In Poland, nearly 90% of the electricity is produced using coal. The use of indigenous energy resources is economically justifi ed. However, it is necessary to search for solutions that will reduce greenhouse gas emissions to the atmosphere.
Analysis of environmental loads carried out in the article indicates that you should look for solutions that are less harmful to the environment. Not only for environmental reasons but also for economic reasons. Companies that produce electricity in Poland are obliged to pay for greenhouse gas emissions into the atmosphere. The existing energy infrastructure in Poland helps reduce the negative impact on the environment. Through the use of co-fi ring biomass with coal is possible to reduce the negative impact on the environment. Biomass is a relatively inexpensive fuel, and therefore does not increase signifi cantly the price of electricity.
Summary
Environmental management with the use of LCA in the Polish energy system The article presents an assessment of the Life Cycle Assessment (LCA) and pointed out its advantages in the analysis of the environmental impact of electricity generation. The article also points to the direction of development of the Polish energy sector and pointed out the need to determine the environmental risks associated with the production of electricity. 
